Abstract. The importance of a commodity, as perceived by animals, can be determined by measuring the amount of work animals are prepared to perform to gain access to that commodity. In the present study, this method is extended to establish how animals perceive the importance of increasing amounts of one commodity, that is, additional space. The behavioural demand functions of caged laboratory mice, Mus musculus, for additional space ranging from 196 cm 2 to 1600 cm 2 on fixed-ratio schedules ranging from 5 to 80 switch operations were determined. At all fixed-ratio values, the mice worked economically and gained access to additional space on several occasions within each 1-h observation session. The amount of access gained decreased as the work required increased, but the slope of the function ( 0.347) was sufficiently shallow to indicate that additional space was regarded by the mice as a highly important commodity. The frequency of visits and the time spent in the additional space were significantly different between the sizes of additional space offered, but unexpectedly, these differences were small. In addition, the elasticity coefficients were not significantly different between the sizes of additional space. The absence of large differences in response to disparate sizes of additional space may indicate that the mice may have (1) been motivated to escape their home-cage, (2) been motivated to search for unavailable resources, or (3) perceive the different amounts of additional space as nearly equally (non-)rewarding. Time of day had a significant effect on the responses of the mice in that towards the end of the active phase, the additional space was visited less frequently and for shorter periods indicating a temporally based change in motivational status or efficiency of behaviour. It is argued that these results support previous evidence that laboratory mice are highly motivated to explore and subsequently monitor areas made accessible to them, regardless of size and, to some extent, content.
Behavioural studies on the requirement of animals for additional space advance our understanding of animal motivation and their perception of the environment, and have practical application to the welfare of caged species. Simple preference tests have been used to study the requirement for additional space (e.g. Dawkins, 1978; Baumans et al. 1987; Galef & Durlach 1993 ) but interpretation of results from such studies can be problematic (Duncan 1978; Dawkins 1983a, b; Hutson 1984) . To overcome these concerns, operant conditioning studies have been performed in which the animal is trained to operate a switch to gain increased space (Faure 1986; Lagadic & Faure 1987; Kienle & Bessei 1993) . In these studies, however, operation of the switch gave the animals increased space by causing the walls of the cage to move outward and then, after a pre-determined interval, to return inwards to their original position. Such rapid and gross changes in the structure of the home environment may be rather extraordinary for an animal and could influence other motivational systems such as fear or escape. An alternative approach is to allow the animal to move into additional space after performance of the operant task. Using this method, we determined the strength of motivation laboratory mice, Mus musculus, have for additional space.
It has been proposed that behavioural demand functions can be used to quantify strength of motivation for a resource. Behavioural demand functions are derived from the study of human economics theory (Lea 1978) which predicts that
